The article presents the vital role and characteristics of emotional intelligence in teaching Mathematics through experiential activities at primary school. The authors analyze and show the outline/diagram and opportunities to develop the emotional intelligence of students in some areas in Viet Nam.
Introduction
The article will answer three questions as follows:
What is the emotional intelligence (EI)? What are its characteristics in teaching Mathematics in primary schools? 2. How does the emotional intelligence (EI) affect the learning process of Mathematics in primary schools? How to identify it? 3. Why is teaching Mathematics through experiential activities able to develop emotional intelligence for students?
At the same time, the article analyzes and illustrates some examples of developing emotional intelligence among students in math instruction through experiential learning.
To answer the three questions above, we will present works and research findings on emotional intelligence, as well as the applications in education of Vietnamese and international authors.
First of all, E. L. Thonrdike was the first to attempt to identify emotional intelligence, and he called it social intelligence in the late 1930s. The next was the work of David Weschler (1940) , asserting that the non-intellectual factor is important for human adaptation and achievement in life; Howard Gardner (1983) argues that intelligence has not only IQ, but a broader intellectual scale; Reuven Bar-On (1985) was the first to use the term 'emotional intelligence' in his doctoral dissertation, which studied the types of intelligence that affect the success of a human being.
Peter Salovey and John Mayer are two American psychologists who published the first official definition of emotional intelligence in 1990: "Emotional Intelligence includes the ability to engage in sophisticated information processing about one's own and others' emotions and the ability to use this information as a guide to thinking and behavior". In the same year, Peter Salovey and John Mayer, along with M. Tipapiolo, published the test of emotional intelligence. In 1997, Peter Salovey and John Mayer revised the definition of EQ, reflected in their ability model [2] .
In another view, Daniel Goleman provided the definition of emotional intelligence in synthesized form along with many other findings published in his first book "Emotional Intelligence" published in 1995 in the United States, signifying a new evolution in research and application of EQ. Goleman's research does not stop at identifying the nature of emotional intelligence, but also introduces measures to educate emotional intelligence [3] .
Examining the work of these international authors, it can be said that the three representatives represent the different stages of research on emotional intelligence with their own approaches share some characteristics, and have distinct directions of development at the same time. R. Bar-On approached emotional intelligence in terms of personality, P. Salovey and J. Mayer studied the cognitive perspective, while D. Goleman approached in terms of performance.
In [4] .
Through the literature review of international and Vietnamese authors, there is little to no research on the development of emotional intelligence in teaching subjects in general education in general and Mathematics in particular. Especially there has been no published research on the development of emotional intelligence in teaching mathematics through experiential learning activities at primary school. In the following research, we will present the findings of applying the theory of emotional intelligence in the study of Mathematics through the experiences of primary school children in Vietnam (including the survey of the situation and proposed recommendations for organizing teaching activities).
Content
By synthesizing and analyzing in-depth researches on emotional intelligence, along with exploring the reality of Mathematics teaching through experiential activities in several localities in Vietnam, the authors present the results of the research as follows: We can visualize the relationship of triads: IQ, EQ and AQ as follows: the IQ always accompanies with the EQ, even in case of creating emotions before thoughts. Emotional intelligence always supports IQ development so that each individual becomes successful. However, to become successful, people often face challenges; at that time the AQ appears to help people overcome and become successful. It can be said that EQ is the nucleus of connecting, converting IQ, EQ and AQ for each person to mobilize the intellectual capacity to reach their own limits [6, 7] .
Relationship between IQ, EQ and AQ
The article focuses on analyzing the structure and characteristics of emotional intelligence in relation to primary Mathematics teaching through experiential activities.
According to Daniel Goleman [3] , emotional intelligence is understood as the art of controlling emotions and the right direction of emotions. Thus, emotional intelligence consists of two basic components:
-The art of controlling emotions; -The right direction of emotions. According to a research by Antonio Damasio (University of Iowa -USA), emotions are very important to the mind. Emotions frequently guide our choices, which work in line with the mind, permitting or forbidding the activity of the mind. In contrast, the brain plays a role of managing our emotions, unless the emotions escape from our control and become mastered.
Lynn D. Selemon's neuropsychological research (p45) shows that primary students have higher IQ than average, but their low academic results are due to students' confusion in frontal lobe such as: anxiety, hyperactivity. Despite the intellectual potential, these children have many problems such as poor academic results, lack of emotional control [3, 8] .
In fact, without emotional intelligence, intellectual intelligence can not function intelligently. Mutual complementarity and dialogue are appropriately established among the agents that make emotional intelligence and intellectual intelligence become perfect.
Thus, this negates the notion of antagonism between emotional intelligence and intellectual intelligence, according to Erasmus, it is necessary to find a good balance between the two sides of the intelligence, in other words we must reconcile the mind and heart, to learn how to effectively use emotional intelligence in life and learning.
In Sternberg and Salovey's researches made clear the leading role of emotional intelligence. Together with John Mayer and Gardner, the authors divide emotional intelligence into five main areas [3, 9] : 1) Understanding the emotions: Awareness of oneselfBeing able to recognize the emotions -is the basis of emotional intelligence;
2) Embracing emotions: Making the emotions of oneself adapt to the circumstances depends on the selfconsciousness;
3) Self-motivation: The ability to guide the emotions to focus attention, self-restraint.
Self-motivation means putting oneself in a state of psychological flexibility, which allows doing special things.
4) Identify the other people's emotions: Empathy in relationships with other people. 5) Mastery of human relationships: It is the art of controlling our emotions with other people, which allows people to succeed in their work basing on harmonious relationship.
The above five areas of emotional intelligence are expressed through the following common emotional states:
Anger, sadness, fear, pleasure, love, surprise, disgust, shame [3] . From these 8 types of emotions, the authors selected some characteristics related to the process of teaching Mathematics in primary schools and the structure of the survey in primary teachers and students [6, 10, 11] (see tables in section 4).
The relationship and interaction between the emotional intelligence and the learning process of Mathematics through the experiential activities of primary students is analyzed, explained and illustrated in the survey results mentioned on Section 2 below.
Developing EQ in Teaching Mathematics through Experiential Activities
General experiential activities and teaching Mathematics through experiential activities are shown in Figure 1 Primary students' experiential learning of Mathematics goes through four steps as shown in the diagram above, which is both an opportunity and a challenge to develop the emotional intelligence of primary students. It is an opportunity because at each step, there are specific contextual developments for students to experience different emotional states, thereby improving and developing the five major areas of emotional intelligence. At the same time, this is also a challenge because Mathematics has abstract characteristics, strict logic and system while the limited characteristics of thoughts, memory, concentration, etc. of primary students occur in the experiential context of each specific situation. One thing to emphasize here is that from a specific experiential situation, each student personally and directly [13] experiences for observation and discovery; gradually, it is possible to summarize individual events into new knowledge and skill. Then, it may appear that the idea of applying the results obtained through experience into practice. The authors will analyze the events at each step of the student's experience to find opportunities to help students develop emotional intelligence in learning Mathematics.
Step 1: Experience the specific situation. At this stage, students need to know what the requirements of experiential learning are. Students may also receive orientation and advice from their teachers or friends. Students also have prior knowledge, skills and experience relevant to the experiential situations. However, with the context of many new factors, it may be alien to primary school students. It is easy to influence the appearance of different emotions (both positive and negative) for students involved in the initial 3 areas of emotional intelligence. Here emotions may be created: surprise, confusion, anxiety. To help students recognize and master their own emotions, teachers need to design appropriate experiential situations. Also, teachers attend to select Mathematics' contents integrated in a "natural" way to help students have the attention and excitement to discover. This is the key to help students overcome these negative emotional states. The expected result of the experiential activities at this stage is the creation and maintenance of attention, the desire to find concrete results through experience. Step 2: Observation and reflection. If step 1 creates positive emotions for students, they will actively conduct observation and reflection activities that reflect the results obtained through experience.
Teachers should develop the content and techniques of observation and discovery as well as the requirements in this step to provide early and adequate counseling to students. It can be said that the results of this stage are the materials which help step 3 create the mathematical knowledge gained by students through experiential activities. At this stage, there are many difficulties occur unexpectedly: all events may not be observed and discovered; disconnected detected events for further observation; can not see the relationship between observed events, etc. It is easy to appear negative emotions such as depression, embarrassment, fatigue, lack of confidence, etc. Teachers should anticipate scenarios that may occur at this stage to properly align the student's experiential activities beyond the unhappy mental state. The positive emotions at this stage contribute to the development of the components 2, 3, 4 of emotional intelligence. Using the words of the question, advice, suggestions and positive attitude in the 4 activities above is also a way to support students create positive emotions during the process. Find the formula to calculate the area of triangles.
Step 3: Generalizing the acquired knowledge Learning Mathematics through experience at this stage requires students to take new developments in quality of thoughts (IQ) and emotional intelligence (EQ). Students must discover the relationship between events, connect them and view integrated products in the general form, creating new mathematical knowledge that the students did not have before. At the same time, new emotions appear in two basic forms:
-Support positive and together with IQ create the final product.
Emotions that lead to success, to the end of a basic stage, can be considered as the sum of all three steps (1, 2 and 3).
At this stage there may appear negative emotions as strong human qualities: sadness, anger, disappointment, disgust, regret. In addition, positive emotions can appear intertwined: joy of mastering, mathematical beauty pleasure, joy of victory, confidence, etc. At this point, the teacher needs to keep a close watch on each and every student to support and motivate them in a timely manner to minimize the impact of negative emotions, to transform them into positive emotions. This is an effective way to develop emotional intelligence for primary students. The students then connected the findings of these steps to generalizing into the new mathematical knowledge: the trigonometric formulas.
At this stage students often appear in two emotional states:
-confused when expressing the way of calculating the area or the choice of words expressing the formula of triangular area -Fun, proud, happy, etc. when speaking of how to calculate and write how to calculate the area of the triangle In this case, the teachers should promptly praise the students who succeed in the experiential activity and give priority to encouraging the students who have little difficulty in reaching the final result. By doing so, teachers help students develop their own emotional intelligence in different situations.
Step 4: Experience and application This is the last step of a cycle of learning math through experience; the sustainability of the mental capacities that are formed in steps (1, 2 and 3) will be shown here. New mathematical knowledge, skills and experiences that have emerged through experiential learning need to be further tested and applied to new situations in the learning and life of elementary students. The results of the application process will change the attitude of math learning and mathematical manipulation in the lives of each student. It is also the process of transforming the emotions of the students in the new context. The components of emotional intelligence in students that are repeated through the steps of the mathematical experience process will be strengthened and gradually stabilized at this step. Emotional intelligence can initially be formed in a mathematical learning cycle through experience and will repeat in subsequent cycles demonstrating the sustainable development of this intellectual capacity [15, 16] . During this stage of the experiment, students may develop more pleasant moods, less pressure, as in step 3. The teacher emphasizes the orientation: reinforcing through the use of simple words to complex All students have the opportunity to participate in experiential activities at this stage. It may be that the negative emotions occur less frequently, but the sustainability of mathematical competence as well as emotional intelligence requires active, active participation from each student.
Through four examples of each step of the experiential activity in the triangular area study, one can see that each step is involved in the development of emotional intelligence of primary students. Each step has different roles and characteristics in the course of the student's experience to develop emotional intelligence. Teachers should be proactive in understanding the peculiarities of experiential learning in different situations to support student success [17, 18, 19] .
The process of developing emotional intelligence for students in learning math through experience can be seen in Figure 5 . Observing Figure 5 , we find that every step of the experiential activity in mathematics instruction creates new situations and contexts for primary students. As a result, new emotions will appear that affect the intellectual functioning of the students that take place along with the intermediate products of each step; As such, the emotional intelligence of students is gradually being formed and developed.
The Status and Opportunity Can Develop EI in Teaching Mathematics through EL
In this section we present the survey results of primary and primary school teachers in schools in Hanoi, Dong Thap (in the North and South of Vietnam). Survey Description:
1) Purpose of the survey Find the correlation between mathematics through experiential activity and the emotional intelligence of students. Thus, it is possible to consider the effectiveness and ability of EQ development of Vietnamese elementary school students in mathematics through experience.
2) How to proceed -Independent survey of teachers and students and between teachers and pupils in different elementary schools.
-Surveyed 151 students in grades 4 and 5 in two elementary schools in Hanoi (Dich Vong A -Cau Giay and Tay Ha Noi -Nam Tu Liem) and 82 students at Bui Thi Xuan Primary School in Cao Leader, Dong Thap.
-Survey of 49 teachers in these primary schools.
-Data processing and evaluation of survey results for teachers and students.
Survey results are presented in the following Table 1 . 3) From the survey results above, we can comment as follows:
-Teachers rated positive emotions as having a higher percentage of negative emotions. The most pleasant ones were 91.7%, 79.2%, 79.5%, 53.2%, and 8% respectively. There is a difference in the percentage of some emotions between teachers in Hanoi and teachers in Dong Thap. However, on the whole, the teacher appreciates positive emotions. Thus, it can be seen that, in the teacher's view, experiential mathematics has contributed to the development of the emotional intelligence of elementary school children and the improvement of the quality of mathematics education. -The results of self-observation of students at Dich Vong A primary school (Hanoi) almost coincided with the observation of students in Bui Thi Xuan primary school (Dong Thap) about positive emotions: enjoy happy, happy Negative emotions, however, are different (not big) in percentage and type of emotion.
-Teacher and student comments on positive and negative emotions were almost coincidental (self-commented students were happy 67.6%, enjoyed 64.2%, happy 53 %, whereas confused emotions had the highest percentage of negative emotions at 12.6%. However, many of the negative emotions that occur in schoolchildren have not been observed adequately and thoroughly (many negative emotions teachers say are: 0% but the real emotion is still in the student. appears, the lowest is 2%). This is a "hole" for teachers to create appropriate pedagogic support measures [20, 21, 22] .
-From the teacher's assessment and student self-assessment, it is confirmed that learning math through experience is an effective learning method that is appropriate to the cognitive and developmental characteristics of elementary students. In particular, the emotional expression of students confirms that learning math through experience is a unique opportunity to develop emotional intelligence. Activity experience not only brings new knowledge and skills, but it is also important to train elementary students to form competencies and qualities in different situations of practice. Faced with learning situations in class or in practice, each student must observe, analyze, and behave appropriately in order to find solutions to the goals of the unit. In that situation, there are a wide variety of visible and invisible events, so students feel directly by thinking (IQ) while experiencing the elements from the mind, Emotional (EQ). Even the coordinated behavior between IQ and EQ is not enough to solve the problem, which requires students to show other emotional qualities from AQ. And this is the opportunity for each student to develop their own intellectual capacities [23, 24] . Mathematics is a land that contains both challenges and opportunities, students themselves and directly discovers mathematics, thereby acquiring the values of mathematical culture [9, 25, 26, 27, 28] .
The general education curriculum published on 28/07/2017 officially introduces the content of experiential activity into the education plan and also in the proposed math curriculum in January 2018. In the curriculum, the experimental activity is designed to be 105 lessons / year for all grades from grade 1 to grade 5, [29] . It is clear that the results of the survey above and the program of experiential activity in the new general education curriculum (scheduled for 2019) will be a great opportunity for teachers to organize mathematics education. Through experience contributes to the development of emotional intelligence.
Conclusion
Emotional Intelligence EQ is the core power that helps people understand themselves, be self-employed, and collaborate effectively with people. Developing emotional intelligence for elementary school students will play an important role and be the foundation for shaping and developing common capacities: self-reliance and selflearning; communication and cooperation; solve the creative problem. Emotional intelligence is the nucleus that connects set 3: IQ, EQ and AQ and is the solvent that makes up the human intellectual complex; EQ creates momentum for IQ to promote, integrates with AQ to break through. Math learning through experiential learning provides an opportunity for elementary school students to reach out to diverse, highly variable, complex, and mathematically complex, unstructured situations. Emotional states are constantly emerging and changing -this is a striking feature of mathematics through experience in relation to emotional intelligence. Taking advantage of this, each teacher will find appropriate pedagogical solutions, contributing to the development of emotional intelligence for elementary school students, and at the same time developing other forms of intelligence; is the basis for building the next generation of Vietnamese citizens in the industrial revolution 4.0.
